Most institutions are trying to deal with these challenges, which require major financial investments in infrastructure and personnel, resulting in significant economic pressures at a time when most institutions are facing budget cuts and federal funding is expected to flatten or be reduced. At the University of Nebraska-Lincoln (UNL), we recognized early on the need for enhanced cyberinfrastructure to support our researchers, and we initiated discussions on this important topic in 2005. We held an alluniversity workshop attended by 150 faculty members from the life and physical sciences, engineering, and the humanities. This paper summarizes our experiences, challenges, and plans for dealing with big data.
Advances in Life Sciences
Advances in nucleic acid sequencing technology have made it possible to sequence complete genomes of a large number of species. Information on thousands of genomes is now deposited in the National Center for Biotechnology database (see Table 1 for a summary of some of the major genomes).
This information makes it possible to determine biological functions coded by various genes and also to determine the significance of various genes relevant to health and disease. Nucleotide sequence data is being utilized to identify genes associated with cancer and other diseases and to develop novel therapies. At UNL, our faculty are working on plant and animal genetics and utilizing genomics in their research to improve productivity, particularly regarding traits for disease resistance and/or drought tolerance. These studies require major investments in computing and bioinformatics infrastructure and personnel trained in bioinformatics. We have a bioinformatics service in our Center for Biotechnology core facility; however, the facility's staffing is not sufficient to meet the needs of all faculty because there are more users than talented experts. In our experience, life scientists want bioinformatics experts to analyze their data -much in the same way statisticians have contributed to research programs for decades. However, the majority of the bioinformatics experts want to pursue their scholarship and advance the bioinformatics field. Several research groups have created their own bioinformatics core facility, including their own computer clusters, rather than using supercomputers. We are exploring ways to add bioinformatics staff in the core facility and hire additional bioinformatics faculty, including a leader who can coordinate bioinformatics resources and services across campus.
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Big Data Needs in the Social and Behavioral Sciences
There are also needs for access to big data and cyberinfrastructure to address important questions in the social and behavioral sciences. UNL has significant strengths in social and behavioral sciences, including the Gallup Research Center, which conducts research and trains graduate students in survey methodology. The Bureau of Business Research provides relevant information and insightful data on economic conditions across Nebraska, the Great Plains, and the nation. UNL's Bureau of Sociological Research and our Survey, Statistics, and Psychometrics Core Facility provide services to faculty in survey methodology and research. The University of Nebraska Public Policy Center provides the opportunity for policy makers and researchers to work together to address the challenges of local, state, and federal policy.
We also have strong programs in substance abuse and health disparities in minority populations. Though each program is highly successful, there is an opportunity for strengthening these programs through collaborations. This is critical, especially considering the importance of social and behavioral sciences in major societal challenges pertaining to food security, water security, national security, economic security, national competitiveness, and energy security. Therefore, we have launched a taskforce to better understand our institutional strengths and needs for infrastructure.
UNL faculty members have recognized the need for a Research Data Center (RDC) to access economic, demographic, health statistics, and census data. RDCs are run through the Census Bureau and NSF. Since RDCs are expensive to maintain and require hiring a director that is a Census Bureau employee, it might be more appropriate to pursue a regional RDC that could serve universities in Nebraska, Iowa, Kansas, and Missouri. Based on conversations with Census Bureau personnel, such an RDC would comprise secure space, including workstations for faculty and students to access data for research. We propose to build such a center at UNL that would be available to our regional partners. Access will be facilitated through proposals that are peer-reviewed by an advisory board, as required by the Census Bureau protocols.
Several years ago at the Merrill Conference, discussion took place regarding what we can do together that we cannot do alone -especially with regard to creating shared research infrastructure to support large-scale research projects and programs. The RDC concept represents such an idea for regional collaboration to access big data in social and behavioral science research.
